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Again put
x = y = r cos 45°
in the equation of the tangent plane; then remembering ma + mb=l we get
(329)                               #/S + ^ r -j/2 = constant.
Hence if y> be the inclination to the axis of # of the line in which the tangent plane meets a plane making angles of 45° with the axes of x and y,
(330)                                        tan 9 = 51/2
and hence the direction of the tangent plane determines not only the composition of the mixture but also its entropy per unit mass. This information is useful in determining whether a given change of phase is accompanied by absorption or evolution of heat.
176. In the case of three components, the equations
p = constant,    T =• constant
determine with the fundamental equation of the mixture a single equation between iiaj £*&, fa so that taking the coordinates to be
# = f*a,    y = Pb)    * = PC
the point (x, y, $) lies on a surface which is a thermodynamic model of the mixture at temperature T and pressure p. The tangent plane to the surface is given by
(x — f*fc) ma+(y — jt6) w6 + (0 - ite) mc = 0 or
(331)                            max + mby + mcz — \p = 0.
The direction of the tangent plane thus determines the percentage composition of the mixture and its position determines the potential \p (which however is known independently when ma, m^, mc are known as well as the partial potentials).
If we put ma = 0 we see that the tangent plane is parallel to the axis of x. This is true whether we are dealing with two or three components. The curves determined by this condition and by similar conditions representing the absence of the other component or components determine the boundary of the thermodynamic surfaces. The bounding curve ma = 0 is the line of contact of an enveloping cylinder whose generating lines are parallel to the axis of x.
If through any point P of this boundary a line be drawn parallel to the axis of x and meeting another sheet of the thermodynamic surface in a point Q on the negative side of P; equilibrium will exist between the phase represented by Q and the phase with the absent component represented by P.resented by a model in three dimensional space. If there are two components we have one variable too many, if there are three, we have two variables too many. It is necessary therefore to assume some further
